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Description 

OPHTHALMIC LENS INSERTION INSTRUMENT AND PACKAGE 

Technical Field 

This invention relates generally to 
S opththalmic instruments and more particularly to a 

novel ophthalmic lens insertion instrument and to an 
ophthalmic lens insertion kit and lens insertion 
package embodying the instrument for use in implanting 
a foldable intraocular lens in a patient's eye. 

] 0 Background Art 

The human eye is subject to a variety of 
abnormal conditions that degrade or totally destroy 
proper optical functioning of the eye. One of the 
more common of these conditions is a cataract which 

15 clouds the natural crystalline lens and obstructs or 
blocks passage of light rays through the lens to the 
retina. The ophthalmic procedure for curing a 
cataract involves extraction of the cataractous 
natural lens matrix through an incision in the cornea 

20 of the eye and implantation of an artificial 

intraocular lens in the eye through the incision. 

In the early days of cataract surgery, the 
entire cataractous natural lens was removed by a 
surgical procedure known as intra-capsular lens 

25 extraction. While this procedure is occasionally used 
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today in certain circumstances, it has many 
disadvantages, among the more serious of which is the 
need to make a relatively large incision in the eye to 
permit removal of the natural lens through the 
5 incision the risks associated with such a large 

incision. 

These disadvantages of intra- capsul ar lens 
extraction led to the development in the 1970' s of an 
improved procedure for removing a cataractous natural 
10 lens. This improved procedure, known as extra- 
capsular extraction, involves removal of a central 
portion or all of the anterior capsule of the natural 
lens, phacoemulsification of the cataractous natural 
lens matrix, and aspiration of the emulsified matrix 

15 through the resulting anterior capsule opening and a 

corneal incision. Such extra-capsul ar extraction with 
phacoemulsification requires only a relatively small 
corneal incision on the order of 3mm in length and 
thereby greatly reduces or eliminates many of the 

20 risks associated with intra-capsular lens extraction. 

It was not until the development of the 
foldable intraocular lens in 1986, however, that this 
small incision advantage of ext ra-capsular lens 
extraction with phacoemulsification could be utilized. 

25 This was due to the fact that up until 1986, the only 
available intraocular lenses were hard lenses which 
required corneal incisions on the order of 

2 
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6-8mm in length for lens insertion. Accordingly, even 

though the natural lens could be extracted through a 
3mm corneal incision, insertion of a hard intraocular 

lens into the eye through the incision necessitated 
5 enlargement of the incision to 6-8mm. A foldable 

intraocular lens, on the other hand, is foldable to a 
compact folded configuration in which the folded lens 

is capable of insertion through a 3mm corneal 
incision. Accordingly, the development of the 
10 foldable intraocular lens enabled ex tra-capsular 

extraction of a cataractous natural lens from and 

implantation of an artificial intraocular lens in a 
patient's eye through a 3mm corneal incision in the 

eye . 

15 A foldable intraocular lens has a normal 

unfolded lens configuration in which the lens is 
conditioned to perform its optical lens function in 
the eye. The lens is foldable to a compact folded 
configuration for insertion into the eye through a 

20 small corneal incision, such as the 3mm incision 

required by extra capsular lens extraction with 
phacoemulsification. In its folded configuration, the 
lens stores elastic strain energy which unfolds the 
lens to its normal lens configuration when released 

25 within the eye. 

A variety of foldable intraocular lenses and 
instruments for inserting such lenses into the eye 

3 
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have been developed, and a number of patents disclose 



such lenses and instruments. 



Another lens insertion device for inserting a 



foldable intraocular lens into a patient's eye is 
5 currently being marketed by a company named IOVISION. 

This IOVISION instrument comprises a lens holder and a 
ram permanently joined by a flexible strap. The lens 
holder includes tubular portion having a slender front 
tip for insertion into a patient's eye, a bore 

10 extending axially through the tubular portion and 

containing a plunger movable through the bore, and a 
lateral lens storage chamber having an inner end 
opening laterally to the bore and an open outer end. 
The chamber is disposed in a plane parallel to and 

15 laterally offset from the longitudinal axis of the 



bore and opens at its inner end laterally into the 



bore through a wall opening in the bore whose width 



circumf erentially of the bore approximates one quarter 



the bore circumference. 



The ram has a laterally 



20 



facing concave inner end face of approximately this 



same quarter circumferential width and the same radius 



of curvature as the bore. 



In use, the IOVISION instrument and unfolded 



lens are stored separately in a sterile condition 



25 



until needed and are transported separately to the 



operating room. 



Within the operating room, the 




into 
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the lens storage chamber of the instrument through the 

open outer end of its chamber* The ram is then 

pressed inwardly through the chamber to force the lens 

into the bore within the instrument tubular portion. 

?, The arcuate inner end face of the ram coacts with the 

curved wall of the bore to fold or curl the lens to 

* 

its folded configuration within the bore. The 
slender tip of the tubular portion is then inserted 

10 into the patient's eye through a corneal incision in 
the eye after which the instrument plunger is moved 
forwardly through the tubular portion to eject the 
folded lens from the tubular portion into the eye. 
The folded lens stores elastic strain energy which 

15 unfolds the lens within the eye. 

Disclosure of Invention 

The invention provides an improved ophthalmic 
lens insertion instrument for inserting a foldable 
intraocular lens in its compact folded configuration 

20 into a patient's eye. The invention also provides an 

ophthalmic lens insertion kit and lens insertion 
package each including both the improved instrument 
and a foldable intraocular lens stored in a sterile 
condition in its normal unfolded configuration with 

25 the instrument in total readiness for insertion of the 
lens into a patient's eye. 

The improved ophthalmic instrument of this 
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invention includes a lens insertion assembly and a 
lens insertion actuator. The lens insertion assembly 
includes a housing having an elongate tubular portion 
and a lens storage chamber extending laterally of the 
5 tubular portion for storing a foldable intraocular 
lens in its normal unfolded configuration. The 
tubular portion contains an axial bore and has a 
slender front tip for insertion into a patient's eye. 
The lens storage chamber has an inner end opening 

10 laterally into the bore through an opening in the wall 

of the bore and normally contains lens transfer and 
folding means for moving the lens into and folding the 
lens to its compact folded configuration within the 
bore. The bore contains lens insertion means for 

15 ejecting the folded lens from the bore into the 
pat ien t ' s eye . 

In the preferred embodiments of the invention, 
the lens transfer and folding means comprises a ram 
movable between an outer retracted position at the 

20 outer end of the lens storage chamber and an inner 

extended position at the inner end of the chamber. In 
its outer retracted position, the ram forms with the 
chamber a lens storage space within the inner end of 
the chamber. In the inner extended position of the 

25 ram, its inner end extends into the wall opening of 
the bore with the inner end face of the ram 
substantially flush with and conforming to the 
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curvature of the surrounding wall of the bore. The 
lens insertion means comprises a plunger movable 
through the housing bore, and an end extending 
rearwardly from the tubular portion. The insertion 
S actuator of the instrument is mounted on the tubular 
portion and is operable to move the plunger of the 
insertion assembly forwardly through the bore in the 
tubular portion. 

The lens insertion assembly is designed to 

10 store for a prolonged period of time a foldable 

intraocular lens in its normal unfolded configuration 
in a storage position within the lens storage space of 
the lens storage chamber with the assembly ram located 
in its outer retracted position in the chamber. 

15 Inward movement of the ram to its inner extended 
position in the chamber pushes the unfolded lens 
inwardly into the bore of the housing tubular portion 
and then curls or folds the lens to its folded 
configuration within the bore with the folded lens 

20 situated in a pre- insertion position within the bore. 

The assembly plunger is then moved forwardly through 
the bore to eject the folded lens from the insertion 
assembly through the tip of its tubular portion. 

A feature of the presently preferred inventive 

25 embodiments resides in the fact that the lens storage 
chamber and ram of the insertion assembly have a 
common longitudinal medial plane containing the 

n 
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longitudinal axis of the tubular portion bore so that 
the bore is laterally centered relative to the chamber 
and ram. The wall opening between the bore and 
chamber and the inner end face of the ram are bisected 
5 ci rcumf erent ially by this medial plane and have 

circumferential widths approximating one-half the 
circumference of the bore. This feature assures 
optimum folding or curling of the lens to its folded 
configuration by inward movement of the ram. 

10 A unique and important advantage of the 

present lens insertion instrument resides in its 
ability to store the lens for a prolonged period of 
time in its normal unfolded configuration directly 
within the lens insertion assembly with the ram 

15 positioned in its outer retracted position in the lens 
storage chamber. The lens is thus stored in total 
readiness for insertion of the lens into a patient's 
eye without the necessity of inserting the lens and 
ram into the chamber in the operating room as required 

20 in the IOVISION instrument described earlier. The 

insertion assembly and its stored unfolded lens 
together form a lens insertion kit which can be stored 
in a sterile condition, with or without the insertion 
actuator, as desired, dependent on whether the 

25 actuator is permanently attached to or removable from 
the assembly. According to a feature of the 
invention, this lens insertion kit can be removably 
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housed in an instrument holder contained within a 
sealed sterile pouch. The pouch, holder, and lens 
insertion kit together form a sterile lens insertion 
package which can be stored until needed. The 
5 instrument holder includes loading means for operating 
the insertion assembly ram to move the lens into and 
fold the lens within the bore of the assembly housing 
prior to removal of the assembly from the holder. 

Brief Description of Drawings 
10 Figure 1 is a perspective view of a preferred 

ophthalmic lens insertion package according to the 
invention, including a lens insertion kit mounted in a 
holder and enclosed in a sterile pouch; 

Figure 2 is a top view of the lens insertion 
15 assembly of the lens insertion kit of Figure 1; 

Figure 3 is a view taken at line 3-3 in Figure 

2; 

Figure 4 is a view taken at line 4-4 in Figure 

2; 

20 Figure 5 is an enlarged sectional view taken 

at line 5-5 in Figure 2; 

Figures 6 and 7 are sectional views of ram and 
receptacle components utilized with the present 
invention, showing the operation thereof in the 
25 folding of an intraocular lens; 

Figure 8 is an enlarged fragmentary view, 
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taken at line 8-8 in Figure 2; 

Figure 9 is a view taken at line 9-9 in Figure 

8; 

Figure 10 is a sectional view taken at line 
5 10-10 in Figure 6; 

Figure 11 is a sectional view taken at line 
11-11 in Figure 7; 

Figures 12-14 are sectional views taken at 
line 12-12 in Figure 11, and showing cross-sectional 
10 configurations of a ram utilized with the invention; 

Figure 15 is a sectional view taken at line 
15-15 in Figure 6; 

Figures 16-18 are views taken at line 16-16 in 
Figure 25, showing different receptacle slot 
1? configurations utilized with the invention; 

Figures 19-21 are fragmentary sectional views 
taken at encircled portion 19-19 in Figure 11, showing 
initiation of lens folding by the respective slot 
configurations of Figures 16-18; 
20 Figure 22 is an enlarged partial sectional 

view taken in Figure 2; 

Figure 23 is a perspective view showing the 
insertion device of Figure 2 in the hand of a user 
during insertion of a lens utilizing a device of the 
25 invention; 

Figures 24A-24C are sectional views taken at 
line 24-24 in Figure 23, showing outlet tips 
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configurations utilized in injecting a lens into an 
eye ; and 

Figure 25 is an exploded perspective view of a 
ram and receptacle of the invention in relation to an 
5 intraocular lens. 

Best Mode for Carrying Out the Invention 

Referring to the drawings, there is 
illustrated an insertion instrument 10 (Figure 2) 
according to the invention for inserting an 

10 intraocular lens into a patient's eye via an incision 
in the cornea. The instrument 10 includes a lens 
insertion assembly 12 and an insertion actuator 14. 

As described further herein, lens insertion 
assembly 12 is adapted to receive a foldable 

15 intraocular lens 16 in unfolded configuration. The 

lens insertion assembly with the unfolded lens forms a 
lens insertion kit 18 according to the invention for 
storing the unfolded lens in a sterile condition in 
readiness for insertion into a patient's eye. 

20 Preferably, according to the invention, the sterilized 
lens insertion 18 is sealed in a sterile pouch 19 to 
provide a lens insertion package (Figure 1) according 
to the invention for storing the unfolded lens 16 
until needed. 

25 Lens insertion assembly 12 includes a 

receptacle 22 and an elongate tubular portion 24 with 
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an anterior nozzle or tip 26 for insertion into the 
patient's eye and an opposite posterior lens portion 
28. Extending axially through tubular portion 24 is a 
bore 30 (Figures 6 and 22). The assembly housing 
5 includes the receptacle 22 which is preferably formed 

integrally with and is in alignment of the tubular 
portion. The receptacle has lens storage chamber 32 
extending laterally of the bore 30. The chamber has 
an inner end opening laterally into the bore 30 

10 through an opening in the wall of the bore between the 
ends of the bore and an opposite outer end opening 
through the outer end of a receptacle 22. 

The foldable lens illustrated is a plate 
haptic lens formed of appropriate flexible optical 

15 lens material and having a central optic 44 and flat 

plate haptics 46 (Figures 6 and 25) joined to opposite 
edges of the optic. When unrestrained, the lens 
assumes its normal unfolded configuration of Figures 6 
and 25, in which the haptics are disposed in a common 

20 plane transverse to the axis of the optic. It will be 
evident, however, that other types of foldable lenses 
may be utilized. The unfolded lens is centered 
endwise between the longitudinal edges of the ram with 
the lens disposed transversely of the longitudinal 

25 edges of the ram (Figure 6), and with the lens located 

substantially in the medial plane of the ram. 

A lens storage space 34 at the inner end of 
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the chamber receives the foldable intraocular lens 16 
in a storage position (Figure 6) within the storage 
space with the lens disposed in normal unfolded 
configuration. A ram 36 serves as lens transfer and 
5 folding means and cooperates with the chamber to form 
the lens storage space 34. The ram is operable by the 
instrument user to move the unfolded lens from its 
storage position in the space 38 into the housing bore 
30 through its wall opening and to fold the lens to a 

10 compact folded configuration with the lens disposed in 
a pre- insert ion position (Figures 7 and 11) within the 
bore. A plunger 40 (Figures 5 and 22) serves as a 
lens insertion means for moving the folded lens 
forwardly through the bore from its pre- insert ion 

15 position, and through the tubular portion 24 and the 

outlet nozzle or tip 26 to eject the lens from the 
insertion assembly through the tip into the eye of the 
patient. At least one side wall of the housing 
chamber* 32 contains a small window 47 through which 

20 the storage space and lens therein may be viewed. 

The ram and receptacle have mating male and 
female configurations, and respective cross- sec t ional 
configurations of the ram correspond to respective 
configurations of the slot in receptacle 22. The 

25 receptacle slot includes a central portion 60 which 

accommodates the optic of the lens and side or wing 
portions 62 to receive and support the haptics of the 
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lens, and thus prevent contact of the optic 44 from 
contacting any surface . The cross-sectional 
configuration of the slot may have any of the 
configurations shown in Figures 12-14, which are 
5 sectional views taken at line 12-12 in Figure 11. 

As shown in Figures 25 and 12 to 18, the 
chamber 32 of the ends of the ram have complementary 
configurations in transverse cross-section, and have a 
common longitudinal medial plane parallel to the flat 

10 sides of the ram. 

Referring to Figures 10 and 11, the inner end 
of the ram has an arcuate endface 48 curved about an 
axis parallel to the medial plane of the ram and 
transverse to the length of the ram. The outer end of 

15 the ram 36 is accessible for application of manual 

pressure to urge the ram into the receptacle 22. In 
this position, inner end of the ram is positioned with 
its ram edges seated against the longitudinal edges of 
the wall opening, with the arcuate inner end face 51 

20 of the ram flush with the inner wall surface of the 

bore, and faces the opposing inner wall surface of the 
bore opposite the wall opening. The ram inner end 
face is curved like the opposing inner wall surface 
and cooperates to define a circular section of the 

25 bore . 

As shown in Figures 6 and 7 , the ram has 
longitudinal resilient arms 50 with prongs 52, 56 
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spaced apart on each of these arms which are on 
opposite sides of the ram, as shown. Prongs 52, 56 on 
each arm are engageable respectively with notches 58, 
60 defined in opposite sides of the receptacle inner 
5 walls (Figures 6 and 7), the prongs being spaced apart 
like the notches for concurrent engagement. 

The prongs and notches serve to retain the ram 
in its retracted storage position when the lens is 
disposed in the receptacle (Figure 6) and, upon the 
10 user or surgeon manually urging the ram to compress 
and fold the lens, the prongs and notches serve to 
retain the ram in the extended closed position of 
Figure 7 . 

With a slot of the type shown in Figures 12 
IS and 25, upon compression of the lens by the ram, the 

lens engages the curved receptacle wall in the manner 
indicated in Figure 19. With the slot thus disposed 
centrally in the receptacle, it may be folded to open 
upwardly or downwardly - i.e. , in the terms employed 
20 in the profession, "taco-up" or "taco-down" . With the 
slot configuration of Figures 13 and 17, the lens 
engages the curved surface in the manner indicated in 
Figure 20, thus to fold the lens in a downwardly 
opening or "taco-down" configuration. With a slot 
25 configurated as shown in Figure 18, the lens engages 

the curved surface in the manner indicated in Figure 
21, with the lens being folded in an opening up 
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configuration or "taco-up" . Receptacles and rams may 
be provided the appropriate ram and slot 
configurations to provide lens folding as desired by 
the surgeon. 

S The actuator mechanism 14 is assembled by 

finger wheel 64 and pinion gear 66 being positioned in 
the actuator body and the plunger then being inserted 
into the tubular portion, being noted that the plunger 
has a portion with the cross- sect ion configuration 

10 shown in Figure 5, which accommodates finger wheel and 

pinion. The actuator mechanism comprises a receptacle 
22 on the tubular portion, and typicall5 r formed 
integrally therewith. A finger wheel 64, pinion gear 
66 and axle 68 (Figures 5 and 22) are typically 

15 integrally formed, as by molding, and are mounted in 

the body 14 via slot 70 in opposite sides of the body, 
as shown, and retained as by f orce- f i tt ing . As shown, 
the upper portions of the body is preferably contoured 
to facilitate manual engagement. 

20 As shown (Figure 22), the plunger 40 has 

defined thereon teeth 72 to provide a rack to engage 
the pinion 66 and has an end portion 76 of U-shaped 
configuration to engage an end portion of the lens. 

In operating the actuator mechanism, the 

25 surgeon grasps the device between the thumb and second 

finger (Figure 23) and rotates finger wheel 64 with 
the index finger to rotate pinion gear 66 and move the 
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plunger to urge the lens outwardly through the nozzle 
or tip into the eye of a patient. 

Thus there has been shown and described an 
ophthalmic lens insertion instrument and package which 
5 fulfills all the objects and advantages sought 

therefor. Many changes, modifications, variations and 
other uses and applications of the subject invention 
will, however, become apparent to those skilled in the 
art after considering this specification together with 

10 the accompanying drawings and claims. All such 

changes, modifications, variations and other uses and 
applications which do not depart from the spirit and 
scope of the invention are deemed to be covered by the 
invention which is limited only by the claims which 

15 follow. 
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Claims 



1. An ophthalmic instrument for inserting into a 

patient's eye through a corneal incision in the 
eye a foldable intraocular lens which has a 
5 normal unfolded configuration and is foldable to 

a compact folded configuration, said instrument 
comprising : 

a housing including a tubular portion having 
a relatively slender tip for insertion into the 
10 patient's eye, a bore extending axially through 

said tubular portion, and a lens storage chamber 
having an inner end opening laterally to said 
bore and an opposite outer end, 

lens transfer and folding means within said 
15 chamber forming with the chamber a lens storage 

space within the inner end of the chamber for 
storing the lens in its normal unfolded 
configuration and operable by an instrument user 
to move the unfolded lens from said storage space 
20 into said bore and fold the lens to its compact 

folded configuration with the folded lens located 
in a pre-insertion position within said bore, 

said lens transfer and folding means 
comprises a ram movable through said chamber 
25 between a normal retracted position within the 

outer end of the chamber wherein the ram and 

\B 
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chamber form said lens storage space and an inner 
extended position wherein the ram is disposed to 
retain the folded lens in said pre- i nsert ion 
pos i t ion , 

5 cooperating means on said housing and said 

ram releasably retaining said ram in at least one 
of said extended and storage positions, and 

lens insertion means for moving the folded 
lens through said bore from said pre- insert ion 
]0 position toward and through said tip of said 

tubular portion for ejecting the folded lens from 
said tubular portion through said tip. 



2. An ophthalmic instrument for inserting into a 

patient's eye through a corneal incision in the 
15 eye a foldable intraocular lens which has a 

normal unfolded configuration and is foldable to 
a compact folded configuration, said instrument 
comprising : 

a housing including a tubular portion having 
20 a relatively slender tip for insertion into the 

patient's eye, a bore extending axially through 
said tubular portion, a lens storage chamber 
having an inner end opening laterally to said 
bore through a wall opening in the wall of said 
25 bore and an opposite outer end, and said bore 

having a wall surface opposite and facing said 
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wall opening, 

a ram movable through said chamber between 
an outer retracted position in the outer end of 
said chamber and an inner extended position and 
5 having an inner end which enters said wall 

opening in said extended position and an inner 
end face at said inner end which faces said wall 
surface of said bore, 

coacting means on the ram and a receptacle 

10 portion of the housing for releasably retaining 

the ram in at least one of said inner extended 
position and said outer retracted position 
wherein the ram and chamber define said lens 
storage chamber, 

15 a plunger movable through said bore, and 

where i n 

said ram is movable inwardly through said 
chamber by an instrument user to move the 
unfolded lens from said chamber into said bore 

20 and fold the lens to its compact folded 

configuration with the folded lens disposed in a 
pre- insert ion position within said bore, and 

said plunger is movable through said bore to 
eject the folded lens from said pre - insert i on 

25 position through said tip of said tubular 

portion . 

SO 
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3. An ophthalmic instrument according to Claim 2, 
where i n : 

said coacting means on the ram comprise 
prongs on resilient fingers at each side of the 
5 ram, and the coacting means on the receptacle 

comprises notches in receptacle inner walls and 
engageable with the prongs to retain the ram in 
position, the prongs being disengaged from the 
notches upon application of moving force on the 
1 0 ram . 



4. An ophthalmic instrument according to Claim 2, 
where in : 

the ram and the receptacle have interfitting 
cross-sectional configurations, the ram having 
15 laterally extending reduced wing portions and the 

receptacle having mating laterally extending slot 
portions to receive the lens haptics , whereby 
contact of the lens optic with slot walls is 
prevented . 



20 5. An ophthalmic instrument according to Claim 4, 

wherein the slot is generally centered in the 
receptacle and wherein the ram and the receptacle 
passage have a common medial plane extending 
therethrough and intersecting the longitudinal 

25 axis of the tube passage. 
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6. An ophhalmic instrument according to Claim 4, 
wherein : 

the slot is offset and spaced from said 
medial plane in a first direction to cooperate 
with the bore wall to effect folding of the lens 
to open downwardly, and is offset in a second 
direction to cooperate with the bore wall to 
effect folding of the lens to open upwardly. 



7. An ophthalmic instrument for inserting into a 
10 patient's eye through a corneal incision in the 

eye a foldable intraocular lens which has a 
normal unfolded configuration and is foldable to 
a compact folded configuration, said instrument 
compr is ing : 

15 a housing including a tubular portion having 

a relatively slender tip for insertion into the 
patient's eye, a bore extending axially through 
said tubular portion, a lens storage chamber 
having an inner end opening laterally to said 

20 bore through a wall opening in the wall of said 

bore whose width circumf erent ially of the bore 
approximates at least one half of the bore 
circumference, and said bore having a concave 
wall surface opposite and facing said wall 

25 opening and having a width ci rcumf erent i al ly of 

the bore approximating one half the circumference 
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of the bore, 

a ram movable through said chamber between 
an outer retracted position in the outer end of 
said chamber and an inner extended position and 
5 having an inner end which enters said wall 

opening in said inner extended position and a 
concave inner end face at said inner end having a 
circumferential width c i rcumf erent ial 1 y of said 
bore approximating one half the circumference of 
1 0 said bore , 

said chamber and ram having a common 
longitudinal medial plane containing the 
longitudinal axis of said bore and substantially 
circumf erent ially bisecting said wall opening, 
IS said wall surface, and said ram inner end face, 

a plunger movable through said bore, and 
where in 

said chamber can receive said lens in its 
unfolded configuration and in a position between 

20 said inner end face of said plunger and said wall 

surface of said bore when said ram occupies its 
outer retracted position in said chamber, 

said ram is movable inwardly through said 
chamber by an instrument user to move the 

25 unfolded lens from said chamber into said bore 

and fold the lens to its compact folded 
configuration with the folded lens disposed in a 
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pre- insert ion position within said bore, and 

said plunger is movable through said bore to 
eject the folded lens from said pre- insert i on 
position through said tip of said tubular 
port ion . 



8. An ophthalmic instrument according to Claim 7, 
wherein : 

said wall surface of said bore is 
cyl indr ically curved about the axis of said bore, 
TO and said end face of said ram is cyl indr ical ly 

curved about an axis parallel to said bore axis. 



9. An ophthalmic instrument according to Claim 11, 
where in : 

said wall surface of said bore and said ram 
IS end face are cyl indr ical 1 y curved to 

substantially the same radius and form a 
cylindrical portion of said bore when said ram 
occupies its inner extended position. 



10. An ophthalmic instrument according to Claim 7, 
2 0 including : 

a window in said housing opposite said lens 
storage space through which the lens may be 
viewed when in said storage position. 
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11 . An ophthalmic instrument for inserting into a 

patient's eye through a corneal incision in the 
eye foldable intraocular lens which has a normal 
unfolded configuration and is foldable to a 
5 compact folded configuration, said instrument 

comprising : 

a lens insertion assembly comprising a 
housing including a tubular portion having a 
relatively slender front tip for insertion into 

10 the patient's eye and an opposite rear end, a 

bore extending axially through said tubular 
portion, and a lens storage chamber for storing 
said lens in its normal unfolded configuration 
and having an inner end opening laterally to said 

15 bore , 

lens transfer and folding means within said 
chamber operable by an instrument user to move 
the unfolded lens from said chamber into said 
bore and fold the lens to its compact folded 

20 configuration with the folded lens located in a 

pre- i nser t ion position within said bore, and a 
plunger movable forwardly through said bore for 
moving the folded lens through said bore from 
said pre- insert ion position toward and through 

25 said tip of said tubular portion for ejecting the 

folded lens from said tubular portion through 

said tip, and ^ 
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insertion actuator means on the tubular 
portion and manually operable to engage 
cooperating means on the plunger for manual 
operation to move the plunger forwardly through 
said bore. 

An ophthalmic instrument according to Claim 16, 
where in : 

the insertion actuator comprises a pinion 
rotatable by the instrument user to cooperate 
with rack teeth on the plunger. 

An ophthalmic instrument according to Claim 11, 
where in : 

said insertion actuator is permanently 
joined to said housing tubular portion. 

An ophthalmic instrument for inserting into a 
patient's eye through a corneal incision in the 
eye a foldable intraocular lens which has a 
normal unfolded configuration and is foldable to 
a compact folded configuration, said instrument 
compr i s ing : 

a housing including a tubular portion having 
a relatively slender front tip for insertion into 
the patient's eye and an opposite rear end, a 
bore extending axially through said tubular 
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portion, and a lateral housing portion projecting 
laterally from said tubular portion between said 
ends of the tubular portion containing a chamber 
having an inner end opening laterally to said 
5 bore through a wall opening in the bore and an 

opposite open outer end, 

a ram having inner and outer ends movable 
inwardly through said chamber from a normal outer 
retracted position in which said inner end of the 

10 ram is spaced outwardly from the inner chamber 

end to define a lens storage space within an 
inner end portion of the chamber to an inner 
extended position in which the inner end of the 
ram extends through said wall opening, 

15 coacting means on said ram and housing for 

releasably retaining said ram in its outwardly 
spaced position to define the lens storage space, 

a plunger having front and rear ends and 
movable longitudinally in said bore between a 

20 rear retracted position wherein said front end of 

the plunger is located rearwardly of said wall 
opening and a forward extended position wherein 
said front end of the plunger extends through 
said front tip of said tubular housing portion, 

25 for folding the lens during movement of the ram 

from its outer retracted position to its inner 
extending position, and wherein 

"SO 



WO 98/20819 



PCT/US97/20661 



said ram is movable from its outer retracted 
position to its inner extended position by an 
instrument user to move the unfolded lens from 
said storage position through said wall opening 
5 into said bore and then fold the lens to its 

compact folded configuration with the lens 
situated in a pre- insert ion position within said 
bore while said plunger occupies its rear 
retracted position in said bore, 
10 said plunger is movable forwardly through 

said bore for moving the folded lens through said 
bore from said pre-insertion position toward and 
then through said tip of said tubular housing 
portion, and 

1? the inner end of said ram has an inner end 

face which faces the inner wall surface of said 
bore opposite said wall opening when said ram 
occupies its inner extended position. 



15. An ophthalmic instrument according to Claim 14, 
2 0 where in : 

said coacting means on the ram comprise 
prongs on resilient fingers at each side of the 
ram, and the coacting means on the receptacle 
comprises notches in receptacle inner walls and 
25 engageable with the prongs to retain the ram in 

position, the prongs being disengaged from the 
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notches upon application of moving force on the 
ram • 



16. An ophthalmic instrument according to Claim 14, 
where i n : 

5 the ram and receptacle have interfitting 

cross-sectional configurations, the ram having 
laterally extending reduced wing portions and the 
receptacle having mating laterally extending slot 
portions to receive the lens haptics, whereby 
10 contact of the lens optic with slot walls is 

prevented . 



17. An ophthalmic instrument according to Claim 14, 
wherein : 

said opposing inner wall surface of said 
15 bore is cyl indrically curved with a certain 

radius about the axis of said bore, and said end 
face of said ram is cyl indr ical ly curved with 
said certain radius about an axis parallel to the 
axis of said bore, and 
20 said chamber and ram have a common 

longitudinal medial plane which contains the 
longitudinal axis of said bore and substantially 
circumf eren t ially bisects said wall opening, said 
inner wall surface, and said ram inner end face. 
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An ophthalmic instrument according to Claim 17, 
wherein : 

said coacting means on the ram comprise 
prongs on resilient fingers at each side of the 
ram, and the coacting means on the receptacle 
comprises notches in receptacle inner walls and 
engageable with the prongs to retain the ram in 
position, the prongs being disengaged from the 
notches upon application of moving force on the 
ram . 

An ophthalmic instrument according to Claim 17, 
wherein : 

the ram and the receptacle have interfitting 
cross-sectional configurations, the ram having 
laterally extending reduced wing portions and the 
receptacle have mating laterally extending slot 
portions to receive the lens haptics, whereby 
contact of the lens optic with slot walls is 
prevented . 

An ophthalmic instrument according to Claim 14, 
where in : 

the ram and the receptacle have interfitting 

cross-sectional configurations, the ram having 

laterally extending reduced wing portions and the 

receptacle having mating laterally extending 
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slot portions to receive the lens haptics, 
whereby contact of the lens optic with slot walls 
i s prevented . 

An ophthalmic instrument according to Claim 14, 
where in : 

the slot is offset and spaced from said 
medial plane in a first direction to cooperate 
with the bore wall to effect folding of the lens 
to open downwardly, and is offset in a second 
direction to cooperate with the bore wall to 
effect folding of the lens to open upwardly. 

An ophthalmic lens insertion kit comprising: 

a housing including a tubular portion having 
a relatively slender tip for insertion into the 
patient's eye, a bore extending axially through 
said tubular portion, a lens storage chamber 
having an inner end opening laterally to said 
bore through a wall opening in the wall of said 
bore whose width ci rcumf erent iall y of the bore 
approximates at least one half of the bore 
circumference, and said bore having a concave 
inner wall surface opposite and facing said wall 
opening and having a width circumf erent ially of 
the bore approximating one half the circumference 
of the bore , ^ 
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a ram in said chamber in an outer retracted 
position in the outer end of said chamber wherein 
the ram forms with the chamber a lens storage 
space within the inner end of the chamber, and 
5 said ram being movable inwardly through the 

chamber to an inner extended position and having 
an inner end which enters said wall opening in 
said inner extended position and a concave inner 
end face at said inner end having a width 
10 circumf erentially of said bore approximating one 

half the circumference of said bore, 

said chamber and ram having a common 
longitudinal medial plane containing the 
longitudinal axis of said bore and substantially 
15 circumf erentially bisecting said wall opening, 

concave inner wall surface, and said ram inner 
end f ace , 

a foldable intraocular lens positioned in 
said lens storage space in its normal unfolded 
20 configuration, 

a plunger movable through said bore, and 
wherein 

said ram is movable inwardly through said 
chamber to its inner extended position by an 
25 instrument user to move the unfolded lens from 

said storage space into said bore and fold the 
lens to a compact folded configuration with the 
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folded lens disposed in a pre- insert ion position 
within said bore, and 

said plunger is movable through said bore to 
eject the folded lens from said pre- insert ion 
5 position through said tip of said tubular 

portion . 



2 3 . A lens insertion kit according to Claim 22 , 
wherein : 

said concave inner wall surface of said bore 
10 is cyl indrically curved about the axis of said 

bore, and said end face of said ram is 
cylindrically curved about an axis parallel to 
said bore axis. 



24. An ophthalmic lens insertion instrument 

1 S comprising : 

a lens insertion kit comprising a housing 
including a tubular portion having a relatively 
slender front tip for insertion into the 
patient's eye and an opposite rear end, a bore 

20 having a longitudinal axis extending through said 

tubular portion, and a chamber having an inner 
end opening laterally to said bore, a ram for 
lens transfer and folding disposed within said 
chamber and forming with the chamber a lens 

25 storage space within the inner end of the 
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chamber, a foldable intraocular lens having a 
normal unfolded configuration situated in a 
storage position within said storage space with 
the lens in its normal unfolded configuration, 
5 the ram and the chamber having a common medial 

plane extending therethrough and intersecting the 
longitudinal axis of the tube passage, said ram 
being operable by an instrument user to move the 
unfolded lens from said chamber into said bore 

10 and fold the lens to its compact folded 

configuration with the folded lens located in a 
pre- insertion position within said bore, and a 
plunger movable forwardly through said bore for 
moving the folded lens through said bore from 

15 said pre*- insert ion position toward and through 

said tip of said tubular portion for ejecting 
the folded lens from said tubular portion through 
said tip, and 

an insertion actuator connected with said 

20 tubular portion and engaging the plunger for 

operation by the instrument user to move the 
plunger forwardly through said bore. 



25. An ophthalmic instrument according to Claim 24, 
where in : 

25 the insertion actuator comprises a pinion 

rotatable by the instrument user to cooperate 
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with rack teeth on the plunger. 

An ophthalmic instrument according to Claim 24, 
wherein: 

said insertion actuator is permanently 
joined to said housing tubular portion. 

An ophthalmic lens insertion kit comprising: 

a housing including a tubular portion having 
a relatively slender tip for insertion into a 
patient's eye through a corneal incision in the 
eye, a bore extending axially through said 
tubular portion and tip, and a lens storage 
chamber having an inner end opening laterally to 
said bore and an opposite outer end, 

lens transfer and folding means within said 
chamber forming with the chamber a lens storage 
space within the inner end of the chamber, 

a foldable intraocular lens having a normal 
unfolded configuration and foldable to a compact 
folded configuration and situated in a storage 
position within said storage space with the lens 
in its normal unfolded configuration, 

a holder for releasably holding said kit in 
a storage position within the holder including 
means for operating said lens transfer and 
folding means to move the unfolded lens from said 
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storage space into said bore and fold the lens to 
a compact folded configuration with the folded 
lens located in a pre- insert i on position within 
said bore prior to removal of the kit from said 
5 holder, 

lens insertion means within said bore, and 
where in 

said lens transfer and folding means is 
operable by a user of the kit to move said lens 

10 from said storage position into said bore and 

fold the lens to its compact folded configuration 
with the lens disposed in a pre- insert ion 
position within said bore, and 

said lens insertion means is operable by the 

15 user to move the folded lens through said bore 

from said pre- insert ion position toward and 
through said tip of said tubular portion for 
ejecting the folded lens from said tubular 
portion through said tip. 



20 28. The combination of Claim 27, wherein: 

said lens transfer and folding means 
comprises a ram within said chamber having an 
outer end accessible at the outer end of said 
chamber for moving the ram inwardly through the 

25 chamber to move said lens into and fold the lens 

within said bore, 
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said holder comprises a bottom wall 
including means engageable with said kit housing 
for positioning said housing in the holder, and 
an upstanding edge wall about the edge of said 
5 bottom wall, and 

said means on said holder for operating said 
lens transfer and folding means comprises means 
on said edge wall depressible inwardly against 
the outer end of said plunger. 



10 29. The combination of Claim 27, including: 

a sealed pouch enclosing and forming a lens 
insertion package with said holder and kit for 
storing said lens in its unfolded configuration 
until needed for insertion into a patient's eye, 

15 30. The method of handling a foldable intraocular 

lens having a normal unfolded configuration and 
foldable to a compact folded configuration for 
insertion into a patient's eye through a corneal 
incision in the eye, said method comprising the 

20 steps of: 

providing a lens insertion instrument 
including a housing having a tubular portion with 
a relatively slender tip for insertion into the 
patient's eye and containing an axial bore 

25 opening through said tip, a lens storing chamber 
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having an inner end opening laterally into said 
bore and an opposite outer end, and a ram having 
a normal retracted position within the outer end 
of said chamber wherein the ram forms with the 
5 chamber a lens storage space within the inner end 

of the chamber, 

storing said lens in its unfolded 
configuration within said storage space until the 
lens is needed for insertion into a patient's 
1 0 eye , 

when the lens is to be inserted into a 
patient's eye, moving said ram inwardly through 
said chamber to move the lens from said storage 
space into said bore and fold the lens to its 
15 folded configuration with the folded lens 

disposed in a pre-insert ion position within said 
bore , and 

inserting said tip of said tubular housing 
portion into the patient's eye. and ejecting the 
20 folded lens from said pre- insert ion position into 

the eye through said tip. 
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